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potent in securing the interest and attention 
of students, who instinctively recognize the 
difference between the teacher who merely 
transmits what others have said and done, and 
the one who as an active investigator has in- 
creased the store of knowledge. -

Snyder's important researches on humus 
and the nitrogen of soils are well suinmarjzed 
and render this portion of the book especially 
valuable and complete, in showing quantita- 
tively the increase and decrease of nitrogen 
under different methods of culture, largely oxf 
the basis of investigations made by the author 
himself. The entire subject of soil fertility 
and fertilization is so comprehensively yet 
briefly treated, that while nothing really 
essential is omitted, one is forcibly struck with 
the immensity of the field, and the total in- 
adequacy of the time anti preparation usually 
bestowed upon it even by those who are at-
tempting to prepare themselves to be active 
workers in experiment stations. The one-
sidedness and narrowness of the ordinary 
course of preparation for such activity is 
strongly emphasized by what, for brevity's 
salre, Snyder has to leave unsaid in this ex-
cellent book. But the practical applications 
of the facts and principles given are so well 
interwoven with the latter that " a  peg is 
struclc" in connection with each, in the mind 
of the reader or student, and will strike the 
practical farmer as well. To both classes of 
readers, and more especially to teachers of 
agriculture, this volume will be most welcome 
and useful. 

Intended as the boolc is mostly for the tem- 
perate humid region, its omissions as concerns 
the arid region and the tropics are perhaps 
not a fair subject for criticisn~. The index 
is somewhat scantier than it sholrld be for 
convenience of reference, when such subjects 
as alluvium, subsoil, leaching of soils, root 
penetration and others of similar importance, 
can not be conveniently located by its aid. 

Professor PoincarB says in his preface: 

It has occurred to me that it might be useful 
to write a book which, while avoiding too great 
insistence on purely technical details, should try 
to make lrnown the general results at which 
physicists have lately arrived, and to indicate the 
significance of the recent speculetions on the con-
sti1,ution of inatter and of the recent discussion 
of first principles. 

One of the most interesting things to the 
physicist in this book is the author's insist-
ence on the atomic theory as a fundamental 
principle which he would place on a par with 
the principle of the conservation of energy 
and the principle of Carnot and Clausius (the 
second law of tl~ermociynamics). Indeed, it 
may be said, using the author's words, that 
the atomistic synthesis, but yesterday so de- 
cried, is to-day triumphant. 

Professor Poinear6 is one of the leading 
exponents of the view, which has always been 
held by the cxperin~entalist, that the truth of 
a theory is solely its availability for use, and 
the value of Professor PoincarB's recent books 
lies to a great extent in the manner in which 
he sets this view before that great body of 
insistent and shameless theorists, the general 
public. 

The scope of Profemor PoincarB's book is 
sufficiently indicated by the above extract 
from his preface, and its quality is sufficiently 
indicated by the statement that it has an in- 
terest to the physicist and a value to the 
general reader. Let us, therefore, return to 
the paradoxical statement concerning the 
general public, our persistent and contented 
theorists, and let us illustrate by taking an 
example which every one should be able to 
appreciate. It is very well for a sailor, per- 
ceiving that the wind blows, to set his sails 
accordingly; and he usually lrnows well how 
to do it. Rut a sailor's grandson who sets 
hinlself to studying the wind, let him be care- 
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a hydrant, or burst of btcarn froin th(b safety valve 
of a locomotive. 1v11dt ib to be said of such things 
as theie? Or let orre coilsider the fitful nlctiorr of 
the wind as indicated by the swaying of trees or 
as actually visible in driven clouds of dust and 
smoke; or the sweep of the flames of a conflagr~t- 
tion! Let onc think of these things and consider 
whether i t  is not necessar3 to biing Clle milltl to 
some narrow view before :tny clear line of argu-
ment can be pursucil relative theleto. 

Yes, it is necessary, and thc  s in~ple  idea of 
flowing, or, t o  pu t  it in the usual way, the 
idea of simple f low, when properly and pre-
cisely defined1 constilutcs the basis of the sci- 
ence of hydraulics; bu t  the general public is 
so content will1 idea.: (theories) t h a t  they 
project thein unreservedly into objectivity and 
tha t  ends the  matter i n  their minds. The 
wind blows and water flows, they say, and if 
one objects they claim tha t  by 1)lowing tlley 
tilcan what i h c  wind aclilally does, althougll 
they adrllit they do not  Lnow it all. hl;tybe 
tha t  is what they do mean, but ruth syn~bolism 
is worse than useless i n  scicnce. iZ l)hysical 
thcory, or le t  us  say rather, for the sake of 
intelligibility, a physical ids llxs i n  every 
caqe a s t n ~ c t u v a l content which represents 
more or less completely a condition or thing 
and you do lrnow it all. A physical theory is, 
i n  fact, a model i n  one's x~ro~king head such 
a s  the Irineiic theory of gases, or the  wave 
theory of light. 

T h e  general pnl)lic indeed are not  on?y con- 
ten1 wit11 simple practical ideas such as the 
idea that  the  ~ 7 i n d  blows, but  they are 
theorists also i n  a weak and conteinptible 
sense, so many of then1 learn elaborate 
theories which they never use-and think 
thelnselves fine. It is a good thing, this re-
'See page3 219-221 of Fr;~nklin nnil JlacNutl's 

"Elements of Illcchanics," 'The Ibfacmillnn Goln- 
pany, 1907. This book is uniqiie as an attell~pt 
to supplement precision of ideas and definitions 
(with due defrrcnce to the revicvnr in ATaifbre, 

who says the boolr is vcry lndccurate and ha2 no 
reason to be) witlr suggestive :~ltiirions to  the 
subtleties of nature in order to fortify the stuclent 
against tlrc confusion of boundaries betwecn our 
logical structures and the objective rcalrns of 
reality, a. confusion whiclr, to use Miinsterberg's 
plrrase, is "the gravest danger of our tintc." 
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rent  talk about truth's being availability for  
use, :ind many intelligent people would be 
surprised indeed if they could understand t o  
what extent this axiom has been chive11 into 
scientific men. 

Brit le t  us  go back to the man ~ v h o  says 
t h a t  the  wind blows and who thinks h e  has i n  
mind what the wind actually does, and let us  
consider whether this man's interest is  i n  the 
lrir~ernatics of the atrriosphere or i n  the deeply 
laid plans of inen which the wind undoes i n  
havoc and disaster. Can  there be any  doubt 
as  to  what his interests really are, and as t o  
what he really has i n  mind?  It is  lit t le in- 
deed tha t  most men linow of tha t  remarkable 
quality of science, the quality of detachment. 
Science leaves human values nzostly to  a r t  and 
l o  the  arts, and t h e  sy:nbolism of the artist  
and of the business lnan is very different from 
t l ~ csyrnbolisirl of science. It would sccm, in- 
deed, that, a r t  and business procedure can 
project thrnlselvcs unreservedly into 011-
jectivity and stand unabashed; but with sci- 
ence i t  is not so. The  ideas of flowing and 
blowing are t rue  heeauqe the sailor and the  
locli-tender use them and they worlr; but the 
snbtlety of nature is f a r  beyond tha t  of sense 
or of the understanding, and to ~ r o j e c t  such 
iimple idea5 i~nrcscrvedly into objcc.tirity is to 

~na l ienn end t o  science. 


There is : ~ t  the prcsent tiim a general awakcn 
ing in philosophy and mnny scientific men sccln 
to  Ihinii that the morlcl wide talk oil pragmatisln 
i 4  simply the first, Ion:: ilelayed i~spoiisc of thc 
great mass of men to the conipclliny philosophy 
of the experjinenfnl icienc~s, but i t  qcen~s to  the 
writer tliat this is by no Incans a con~plete di:~g- 
nosis of the situation breause some of thc n~ost  
strihing features of thc present pl~ilosophical 
movcmcwt are to  be found in the transforrnatiorl 
or reversion which the pl~ilosopl~y of the exact 
sciences is now undergoing. A pcriod of remark- 
atllc activity in the pltysical sciences has been 
tollowcd by a revolution in tlie conduct of busi- 
ness and industry, jn~greising the metlrods of the 
plrysical scienccs upon glcat numbers of men, and 
tho reciprocal erect is a growing domillation of 
the (%.;act sciences by a spirit of humanism, as 
p ~ . ~ g n ~ ~ - t i s m  Indeed,bas been c;llled in England. 

Lhe changes rnl~iel~ 
hum'xn interests as a whole are 
cleating in the philosopl~y of tlie exact sciences 



SCIENCE 


are no less profound and significant than the 
changes which tlle ~hysical  sciences have brougllt 
about in the conditions of h ~ i n ~ a n  life. 

The change which is takiug place in the philos- 
opliy of the exact sciences is many sided, but a 
pron~inerrt feature of i t  is the passing away of an 
old point of view, namely, that nature is exact 
and unvarying, t h a ~  tlle so-called laws of the 
physical sciences are ultirnate realities, and that 
great sirnple facts of the physical universe are 
revealed in their pcrfrction, one after another, to  
the divining spirit of mankind. I t  is not easy. 
however, to  characterize the point of view which 
is now beconling dominant. In one way it  may 
be described as a reenthronement of sense, and it  
may be excniplified by contrasting \that is said 
above with the point of view of the author of 
one of our best n~odern engineering treatises on 
hjdraulics as indicated b j  tlie following extract: 
"Galileo said in 1630 that the laws controlli?bg 
the n~otion of the planets in their celestial orbits 
were better understood than those governing the 
motion of water on the surface of tlie earth. This 
is true to-day, for the theory of the  fto~a o f  water 
in pipes and chumlzels has mot yet heen per[ected." 
[Italics ours.] No! and it never will be Per- 
fected! It would take too long to explain here 
just what is meant by this declaration, for, indcrd, 
it  has nothing to do with the fool idea, if, inilcrd, 
it  can be called an idea, that " the finite can not 
comprehend the infinite" so that  "we inay not 
presume to point out all the ways in which a 
God of unbounded resources might govern the 
universe." From such inanity may the great God 
of little things deliver us! 

Every student should realize two things in con- 
nection with his study of the physical sciences. 
The first is that the study of the physical sciences 
is exacting beyond all compromise, and the second 
is that the completest science stands abashed be- 
fore the infinitely complicated array of phenomena 
of the material world except only in the assurance 
which its method gives.3 

The  new physics! Let  no one imagine that  
what he calls results (which are  i n  nearly 
every case, and  especially i n  the  popular mind, 
a more or less shameless projection of ideas 
into objectivity) constitute the  new physics. 
The readiness with which the physicist can 

=Taken frorn a paper on "The Study of Science 
by Young Pfople," iVer 7'ork Stale Education 
Department B~*.llctim,No. 431, pp. 65-94, Sep-
tember, 1908 

nowadays meet a new group of observable 
effects with adequate instrumental and theo- 
retical tools is  strikingly exemplified by the  
recent worli i n  radioactivity. This  facility of 
the modern scientific method i n  the  realm of 
the physical sciences is  the new physics, it is 
a realization of what Bacon long ago listed 
as one of the deficiencies of knowledge, 
namely, tlls Ar t  of Inventing Arts, and  the 
very essence of it is a n  increased realization 
of the  f ~ c t  tha t  ideas a re  not things. 
Boundaries a rc  no longer confused. 

W. S. FRANKLIN 
November 22, 1908 

fJOIEN!L'IPIC? JOURNALS AND AItTICI;ES 

I N  T h e  Americart Natzwalisi for  November 
Thos. 11. Montgolnery gives tlie results of 
"Fur ther  Studies on tho Activities of 
braneads," dealing with questions of the 
snares, senses of touch and sight, and the 
average duration of life. T o  soure it will 
scern a pi ty  t h a t  t h e  t e rm Araneids was not 
used, since this termination has been much 
used by zoologists. Floyd E. Chitiester has 
"Notes on the  Daily L i fe  and Food of 
Cambarus bartonitis bartoni," and Austin H. 
Clark describes " Some Points  i n  the Ecology 
of liecent Crinoids," noting some of t h e  
factors tha t  influence their size and distribu- 
tion. Shorter articles a re  "Evolution With-
out Isolation" and "A Note on the  \Spawn- 
ing] of the Silverside." The book reviews are 
unusually ful l  and important, especially those 
on "TIie Origin of a Land Flora " and " The  
Animal I\find." 

The ilmerican Jfuseurn Journal  fo r  De-
ceinlr~er contains a n  illustrated article on the 
"Exhibi t  Illustrating the Evolution of the  
IIorse" i n  which it is noted that  the  Ameri- 
can 3Iuseum collections of fossil horses are  
larger t h a n  those of a11 other museums pu t  
together. The "Department of Mineralogy " 
records the  reception of what is probably the  
largest mass of polybasite ever taken from a 
mine. It is  announced tha t  the  "Tuber-
culosis Exhibi t"  inst:tlled i n  the new wing on 
Columbus Avenue, will remain open for  
several weeks. 


